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It is not clear whether homeostatic regulation of slow waves occurs over repeated nights of partial sleep restriction. High-density EEG sleep recordings demonstrate dynamic changes during partial sleep deprivation and recovery that vary depending on cortical topography. These results confirm a homeostatic response to partial sleep loss in humans.
a b s t r a c t
Objective: Changes in slow waves during non-rapid eye movement (NREM) sleep in response to acute total sleep deprivation are well-established measures of sleep homeostasis. This investigation utilized high-density electroencephalography (hdEEG) to examine topographic changes in slow waves during repeated partial sleep deprivation. Methods: Twenty-four participants underwent a 6-day sleep restriction protocol. Spectral and periodamplitude analyses of sleep hdEEG data were used to examine changes in slow wave energy, count, amplitude, and slope relative to baseline. Results: Changes in slow wave energy were dependent on the quantity of NREM sleep utilized for analysis, with widespread increases during sleep restriction and recovery when comparing data from the first portion of the sleep period, but restricted to recovery sleep if the entire sleep episode was considered. Period-amplitude analysis was less dependent on the quantity of NREM sleep utilized, and demonstrated topographic changes in the count, amplitude, and distribution of slow waves, with frontal increases in slow wave amplitude, numbers of high-amplitude waves, and amplitude/slopes of low amplitude waves resulting from partial sleep deprivation. Conclusions: Topographic changes in slow waves occur across the course of partial sleep restriction and recovery.
Significance: These results demonstrate a homeostatic response to partial sleep loss in humans. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Slow waves are a hallmark of non-rapid eye movement (NREM) sleep in humans. These waveforms are reflective of depth of sleep (Blake and Gerard, 1937; Neckelmann and Ursin, 1993) , and are an integral component of sleep maintenance, quality, and restoration (Dijk, 2009 
